Introduction
Alexithymia is a personality construct characterized by difficulties identifying feelings (DIF), difficulties describing feelings (DDF), a lack of imagination and an externally oriented cognitive style (EOT) (Nemiah et al., 1976) . The prevalence of alexithymia in alcohol dependent populations is between 45-67% (Thorberg et al., 2009) . Previous research has identified significant positive relationships between alexithymia, heavy drinking and alcohol dependence (Thorberg et al., 2009; Thorberg et al., 2010) . Furthermore, individuals with alexithymia and alcohol dependence have a younger age of onset, higher levels of dependence severity and stronger suicidal ideation (Sakuraba et al., 2005; Uzun et al., 2003) . This suggests that those with alexithymia may be a more severe group of alcohol dependent individuals than their non-alexithymic counterparts. Alexithymia is also associated with a higher relapse rate in alcohol dependent outpatients (Loas et al., 1997; Ziolkowski et al., 1995) .
To date, there has been little research examining underlying factors or theoretical mechanisms of the relationship between alexithymia and alcohol dependence. A link between these factors is plausible based on an appraisal of relevant theories. Expectancy theory proposes that alcohol misuse is developed via mechanisms such as the positive and negative reinforcing effects of alcohol and vicarious learning (Bandura, 1977; Young and Oei, 1993) .
Drinking behavior is associated with outcome expectancies regarding the consequences of drinking, and these expectancies are reinforced by alcohol consumption (Miller et al., 1990; .
Alcohol expectancies include domains such as assertion, affective change and tension reduction . Research has shown that individuals with positive alcohol expectancies drink higher quantities of alcohol and are more likely to misuse alcohol (Connor et al., 2000; Young and Oei, 1996) . Affective change and tension reduction expectancies discriminate between individuals with alcohol dependence and controls (Young and Oei, 1996; Young et al., 2004) . Only a single study has examined alexithymia and alcohol expectancies, reporting that alexithymia was associated with affect regulation expectancy and tension reduction expectancy (Junghanns et al., 2005) .
Given that individuals with alexithymia often feel uncomfortable in social situations, alcohol may be used as a coping mechanism to enhance interpersonal functioning. Accordingly, we hypothesized that alcohol expectancies may be a plausible underlying mechanism of the relationship between alexithymia and alcohol dependence. The objective of the present study was to investigate alcohol expectancies related to emotional functioning as a mediator of this relationship.
Methods

Participants
Two hundred and thirty patients (158 males and 72 females) were recruited from a voluntary outpatient cognitive behavioral treatment program. The mean ages of the male and female participants were 36.82 years (SD = 11.38) and 38.77 years (SD = 9.18), respectively.
Inclusion required a diagnosis of alcohol dependence (DSM-IV-TR, APA, 2000) . Exclusion criteria included a co-morbid psychiatric disorder, substance dependence (other than nicotine), organic brain syndrome or heavy sedation. . The TAS-20 is a 20 item self-report measure of alexithymia (Bagby et al., 1994) , with a higher score indicating higher levels of alexithymia.
Measures
Toronto Alexithymia Scale
The TAS-20 has acceptable validity and reliability (Bagby et al., 1994; Parker et al., 2003; Thorberg et al., 2010) . In this study, the Cronbach alpha was 0.85. This study only examined three of the five primary factors-Assertion, Affective Change and Tension Reduction as these expectancies are specifically related to emotional functioning.
The DEQ has sound psychometric properties (Young and Oei, 1996; . In this study, the Cronbach alphas for the Affective Change, Assertion and Tension Reduction scales were 0.84, 0.78 and 0.61, respectively.
Alcohol Use Disorders Identification Test (AUDIT).
The AUDIT is a 10 item instrument designed to measure alcohol problems (Babor et al., 2001) . A total score of 20 or higher suggests dependent drinking. The AUDIT has sound psychometric properties (Reinert and Allen, 2007) . In this study, the Cronbach alpha was 0.80.
Procedure
The study took place outside scheduled treatment sessions and instruments were administered before the first treatment session to reduce the confounding effects of therapy and medication. Participants were abstinent for a minimum of three days before assessment.
Only patients not requiring detoxification were entered into the CBT program. Less than 3% of the patients offered treatment declined.
Results
Data Analysis Methods
Descriptive statistics were performed for the TAS-20 total score, DEQ-Affective Change, DEQ-Assertion and DEQ-Tension Reduction scores and the AUDIT. Regression analyses were undertaken to establish the potential mediating roles of DEQ-Affective Change, DEQ-Assertion and DEQ-Tension Reduction on the relationship between TAS-20 total score and the AUDIT.
To test for mediation, a series of criteria must be met. The independent variable needs to be significantly correlated with the dependent variable and the independent variable has to be significantly correlated with the mediator. Furthermore, the mediator needs to be significantly related to the dependent variable even after controlling for the independent variable. If the independent variable is no longer significantly correlated with the dependent variable after controlling for the mediator, a perfect mediation is established. If only the first three criteria are met a partial mediation is established (Baron and Kenny, 1986) .
Descriptive statistics
The mean score for the TAS-20 was 54.00 (SD = 12.16), DEQ-Affective Change 34.07 (SD = 9.25), DEQ-Assertion 37.43 (SD = 5.97), DEQ-Tension Reduction 15.51 (SD = 2.97) and AUDIT 28.43 (SD = 6.79).
Mediational Analyses
Regression analyses were undertaken to examine the mediational effect of alcohol expectancies in the relationship between alexithymia and alcohol dependence severity. First, a single standard regression analysis showed a significant relationship between the predictor variable total, TAS-20, and the dependent variable, AUDIT, F(1, 228) = 12.14, p< .001. Table 1 ).
To investigate if DEQ-Assertion mediated the relationship between the TAS-20 and AUDIT an identical set of regression analyses to those described above were conducted with the exception that instead of DEQ-Affective Change, DEQ-Assertion score was used. As shown in Table 1 .17, t(2) = 2.44, p < .016) and DEQ-Assertion (β = .15, t(2) = 0.01, p = .038) yielded significant univariate effects (see Table 1 ). Given that the first three conditions of Baron and Kenny's (1986) were conducted on the TAS-20 subscales:
Difficulties Identifying Feelings (DIF), Difficulties Describing Feelings (DDF) and Externally
Oriented Thinking (EOT) following the same procedure as outlined above indicating that DEQ-Affective Change and DEQ-Assertion partially mediated the relationship between DIF and AUDIT and fully mediated the relationship between DDF and AUDIT score. There was no significant relationship between EOT and AUDIT score.
Discussion
The present results suggested that the relationships between alexithymia and DIF with alcohol dependence severity were partially mediated through affective change and assertion expectancies. The relationship between DDF and alcohol dependence severity was fully mediated through these expectancy domains. Individuals with alexithymia and high affective change expectancy reported stronger emotions and increased negative emotional states when drinking. Thus, drinking did not appear to improve mood in those with alexithymia, but was associated with feelings of heightened negative mood. This may seem counterintuitive, however, previous evidence has shown that individuals with alexithymia are unable to differentiate somatic arousal and feelings leading to increased sympathetic activation (Infrasca, 1997; Neumann et al., 2004) . The experience of an induced physiological state related to the depressant and mood altering effects of alcohol may in itself be reinforcing (Brick and Erickson, 1998; Winger et al., 2004 ).
An alternative explanation may be that alcohol facilitates the expression of the frustration related to alexithymia. A previous naturalistic study (Young and Oei, 2000) examining alcohol expectancies and alcohol use found that tension reduction was more related to "when' individuals drank than the effects obtained. Perhaps it is the cue state and not the actual outcome that is most relevant for the initiation of drinking in those with alexithymia and alcohol dependence. Affective change may be related to cues where improvement in mood is desired, but not necessarily achieved. Further research is needed to substantiate this hypothesis.
Alexithymia in alcohol dependent patients
The mediational relationships of assertion expectancies between alexithymia and alcohol dependence indicates that individuals with alexithymia report drinking alcohol in order to feel more outgoing, friendly and confident, as well as find it easier to express their feelings. There are some clear potential implications of this finding. For example, alcohol may help the person to "buffer" difficulties associated with the lack of emotional awareness in social settings. This may account for some of the interpersonal difficulties previously reported among those with substance use disorders (Thorberg and Lyvers, 2006) .
Some caution should be exercised with these results. First, the cross-sectional design limits the interpretation of the findings and does not allow for the appraisal of affective change and assertion expectancies as causal mechanisms. Prospective research is needed to appraise causality. Second, the gender imbalance in a predominantly male sample potentially limits generalisability and studies comparing affective change and assertion as mechanisms across male and female alcohol dependent patients are needed. The present gender ratio is typical of alcohol dependent samples where there tends to be a larger number of males. Third, the use of self-report measures to assess key variables and response biases may have occurred. Future research should also use standardised measures to control for the effect of anxiety and depression on alexithymia.
The implications of our findings for treatment should be highlighted. Currently treatment interventions focus on helping patients alleviate 'bad' feelings, however, this approach may be less efficacious in individuals with alexithymia and alcohol dependence, as the present results suggest that this group drink alcohol to get access to stronger emotions.
Thus, more specific assessment may be required in order to identify patients' with negative emotions related to their interpersonal experiences as well as an assessment of assertion.
Given the need for replication of the current findings we suggest that therapeutic interventions Alexithymia in alcohol dependent patients focusing on a greater awareness of emotions that include an assertiveness component may be beneficial.
In conclusion, this study has provided empirical support for the importance of affective change expectancy and assertion expectancy as mechanisms partially explaining the relationship between alexithymia and alcohol dependence. The findings contribute to the theoretical integration of alexithymia with expectancy theory that may facilitate the development of improved assessment and treatment approaches for individuals with alexithymia and alcohol dependence. Future prospective research should investigate if interventions to develop skills to identify, describe and manage feelings, and increase assertiveness lead to decreased alcohol consumption and improved interpersonal functioning in individuals with alexithymia and alcohol dependence. 
